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$\psi$ : $\zeta=$ $\nabla$2 $\psi$ : $(\lambda, \phi, t)$ :(
) $\Omega$ : $K_{q}:$ $J_{J}$ .
$(u, v)$








$\zeta(\lambda, \phi, t)=\sum_{n=2}^{N}\sum_{m=-n}^{n}\hat{\zeta}_{n}^{m}(t)Y_{n}^{m}(\lambda, \phi)$




$*$ 1 (1) $K_{q}$




$\frac{\partial\hat{\zeta}_{n}^{m}}{\partial t}=\hat{\mathcal{N}}_{n}^{m}+\frac{2\Omega im}{n(n+1)}\hat{\zeta}_{n}^{m}-\nu_{p}(n(n+1))^{p}\hat{\zeta}_{n}^{m}$ . (4)
$\hat{\mathcal{N}}_{n}^{m}$





























$\langle u\rangle=\sqrt{\langle u^{2}+v^{2}\rangle}=\sqrt{2E_{tota1}}$ (6)

























































2 - (a) $\Omega=36,$ $(b)\Omega=289,$ $(c)\Omega=900$ 50
$-1.0$
3 $t=50.0$ (a) $\Omega=36,$ $(b)\Omega=289,$ $(c)\Omega=900$ 50
50
$\langle n\rangle=\sum_{n=2}^{N}nE(n)/\sum_{n=2}^{N}E(n)*2$





























































































$[\langle n\rangle>n_{R}$ $]$ . . .





$0 \arccos(\frac{\langle n\rangle^{2}\langle u\rangle}{2\Omega})$
$\}_{\frac}\frac{\langle n\rangle^{2}\langle u\rangle}{\langle n_{2\Omega}^{2\Omega}\rangle^{2}\langle u)}>\leq 11$ $\{$
’
(9)
$\langle n\rangle$ $\phi_{t}$ $\phi$
$[\phi>\phi_{t}$ $]$ . . .































$\phi_{t}=$ arccos $( \frac{n^{2}\langle u\rangle}{2\Omega})$ . (12)









8 $\Omega=289$ 1 ( ) ( )
( ) (a) $t=0.O,$ $(b)t=1.0,$ $(c)t=2.0,$ $(d)t=4.0,$ $(e)t=4.2,$ $(f)t=4.4,$ $(g)t=5.0,$ $(h)$


















$E(n)=\{\begin{array}{ll}E_{tota1} (n=n_{1} \text{ } ),0 (\text{ }).\end{array}$ (16)
(15)
$E_{tota1}= \frac{1}{2}n_{1}(n_{1}+1)\sum_{m=-n_{1}}^{n_{1}}|\hat{\psi}_{n_{1}}^{m}|^{2}$ (17)
$E_{t}$ $tal$ $m$ $2n_{1}+1$
2 $\hat{\psi}_{n_{1}}^{0}$




















































9 ( ) ( ) ( ) ( )














































$t0$ $\iota\infty$ $5\infty$ $\mathfrak{m}$20 60
$\iota_{\Omega}\infty$
10
( ) ( )
11












$E_{mid]_{oW}=}/\pi-\theta_{\epsilon}^{\frac{1}{2}}\theta_{r}(\overline{u}_{1nidlow}(\theta))^{2}\sin\theta d\theta$ , (23)















12 ( ) $t=50.0$ 1 ( ) 6
$(a)\Omega=36,$ $(b)\Omega=100,(c)\Omega=289,(d)\Omega=400,$ $(e)\Omega=900,(f)\Omega=1225$
(21),(22)
13 ( ) $t=50.0$
( ) 6 $(a)\Omega=36$ . $(b)\Omega=100,(c)\Omega=289,$ $(d)\Omega=400,(e)\Omega=900,(f)\Omega=1225$
(21),(22)
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